Abstract. This study presents data relevant to the hypothesis that the energy expenditure associated with begging influences the signalling of need by nestling birds. We used open-circuit respirometry to measure the energy costs of resting, begging and non-begging activities in nestling house wrens, Troglodytes aedon, ranging in age from 1 to 11 days post-hatching. Across all ages, begging caused a 27% increase in metabolism above resting rates. The metabolic rate during begging was not related to begging vigour. However, more vigorous begs were longer and so required a greater total energy expenditure. We analysed videotapes of broods for nestling behavioural time budgets which were combined with the metabolic data and data on growth at different ages to generate daily energy budgets. Over a 24-h period, the cumulative energy allocated to begging was slight, ranging from 0.02% of the energy budget in younger nestlings (3 days old) to 0.22% in older ones (10 days old). In contrast, non-begging movements accounted for 2 and 9% of the daily energy budget of younger and older nestlings, respectively. Relative to daily growth, the energy allocated to begging was equivalent to 0.05% (younger nestlings) and 2.3% (older nestlings) of the energy sequestered in new tissue, whereas the values for non-begging activities were 5.1 and 96.8%, respectively. These results suggest that the energetic cost of begging is not likely to have a substantial role in influencing communication of need by nestlings.
Solicitation of food by begging is a conspicuous component of the behaviour of nestling birds. Begging may promote provisioning of the brood as a whole (Stamps et al. 1985) and within a brood, nestlings that beg more are provisioned more (reviewed in Leonard & Horn 1996) , although a number of other factors may also affect which chick is fed. Begging has been shown to vary with a nestling's need for food. For example, increased begging activity has been associated with increased hunger (reviewed by Price & Ydenberg 1995; Leonard & Horn 1996) and reduced body condition (Price et al. 1996) .
If parents rely on nestlings to indicate need, a conflict of interest may arise because a chick may benefit from more food than is optimal for a parent to deliver, and within broods, siblings may disagree with each other and with their parents over how food should be allocated among them (Godfray & Parker 1992) . In theory, evolutionarily stable communication of need by a nestling to a parent (i.e. honest signalling) can occur when two conditions are satisfied: (1) the benefit of feeding to a chick increases with its need; and (2) begging reduces fitness (Godfray 1991 (Godfray , 1995 Johnstone & Grafen 1992) . The evolutionary benefit of honest signalling should result in begging performance which varies with need and is costly (see review by Kilner & Johnstone 1997) . Competition among siblings may also result in additional selection to elevate begging costs (Parker & Macnair 1978) .
Despite theoretical predictions that begging should be costly (i.e. reduce fitness), there are few empirical data on such costs. Begging might reduce the fitness of a chick directly as well as indirectly through effects on siblings or parents. Two of the more obvious ways in which begging can reduce nestling fitness is by attracting predators (Haskell 1994) and increasing energy expenditures. If begging requires a substantial energy expenditure, then it can potentially divert critical energy from growth, development or maintenance which could affect post-fledging survival. Recent studies (Leech & Leonard 1996; McCarty 1996) 
